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Abstract 


Purpose — The benefits of trade liberalization on upskilling and skill-based wage premiums for high-skilled 
workers have recently been questioned in policy circles, in part because of rising income inequality and 
populist movements in developed economies such as the USA. The purpose of this paper is to determine the 
effects of trade liberalization on the relative supply and demand for skills. 
Design/methodology/approach — Through the systematic review of the literature on trade and skill 
acquisition, this paper isolates a total of 25 articles published over the past two decades. 

Findings — Key findings demonstrate the importance of the relative development of the trading partner, 
with more developed countries experiencing higher upskilling, while less developed countries experience 
deskilling. Technology, geographic level of analysis, sector and gender were also found to be important 
influences on human capital acquisition associated with international trade. 

Originality/value — Overall, the authors find support for the idea that trade with developing countries 
places pressure on low-skill jobs in developed countries but increases the demand for educated workers. The 
implications of shifts in skills for public policy-making and in terms of the skill premium on wages are 
discussed. 


Keywords Trade, Skill acquisition, Relative demand for skills, Relative supply of skills, 
Skill-biased technological change 


Paper type Research paper 


1. Introduction 

The benefits of globalization offered by trade liberalization are increasingly being 
questioned. From concerns over the purported hollowing out of the middle class to the rise of 
anti-trade and anti-globalization populism, some are questioning the long-term consequences 
of trade on employment, wages and human capital in Western societies. While there is an 
extensive literature on the effects of trade on labour market outcomes, much less is known 
about how trade liberalization has impacted skill acquisition. How individuals make 
educational choices to match the perceived demand for skills by the market is crucial to our 
understanding of how trade is impacting individuals and their households. 
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A thorough analysis of the effects of trade on domestic and international skill levels is 
essential to appreciate the impacts across heterogeneous population segments and groups. 
As the current US administration openly questions the value of trade, dissecting the 
differential impacts of trade on domestic labour markets are of an urgent concern. A deeper 
understanding of both the benefits and costs of trade, isolating it from other sectoral shifts 
and technological change, can shed light on future trade policy decisions. 

As a country engages in increased trade, it should expect to incur shifts in the relative 
demand for skills and educational attainment amongst its workers and firms (Tolbert and 
Sizer, 1996; Owen, 1999; Tsen, 2007; Haq and Lugqman, 2014; Autor ef al., 2015; Atkin, 2016; 
Greenland and Lopresti, 2016). Whether the opening of borders through trade liberalization 
leads to more or less relative demand for skilled workers is, thus, an essential question in 
addressing the relative supply of skilled labour. Of equal importance is the question of how 
changes in trade openness may impact wage premiums when examining the scarce supply 
of skilled labour. 

The purpose of this article is to determine the effects of trade, as opposed to those related 
to technological change, on the relative supply and demand for skills. This article presents 
the findings of a systematic review of the peer-reviewed literature on the effects of trade 
liberalization on the relative supply and demand for skills. The review addresses two sub- 
questions: 


Q1. How does trade liberalization alter skill acquisition through the relative supply of 
skilled labour? 


Q2. How does trade influence the relative demand for skills? 


A systematic literature review lends itself well to situating this issue within the economic 
literature and addresses this still nascent policy topic. 

To our knowledge, no systematic review exists on this subject and this article is the first 
to synthesize this body of research using this specific research methodology. Previous 
studies focusing on inequality also tackle the issue of wage premium (Goldberg and 
Pavenik, 2007). However, the current systematic review focuses more narrowly on skill 
acquisition in the empirical literature. 

Given considerable heterogeneity across countries and economic sectors, in addition to 
the complexity of disentangling the effects of trade from those of technology, understanding 
the impacts of trade on human capital can be challenging. Not only are trade and technology 
effects difficult to isolate, but the potential interaction in developing countries between 
technological spill-overs and capital-intensive imports complicates our research question. 
Furthermore, the trade impacts alone vary across borders and sectors, with some 
individuals upskilling to maximize their welfare and others deskilling where employment 
reaps greater benefits. This article serves as a guide to reframe current debates on the 
elements that have shaped the relative supply and demand for skills over the past decades 
through a critical analysis of the literature. This article proceeds as follows. We briefly 
outline key theoretical issues underlying the debate and describe the methods applied to 
address the research questions, followed by a synthesis of the results and policy 
implications derived from the interpretation of the findings. 


2. Theoretical framework 

The seminal work by Findlay and Kierzkowski (1983) introduced a simple general 
equilibrium model, which analyzed the effects of human capital formation as a consequence 
of both trade openness and tariff removal. Findlay and Kierzkowski’s model introduced a 
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Figure 1. 

A framework used to 
synthesize the 
literature 


link between education and higher wages via skill premium. Others contributed to this 
literature by disentangling the technology and trade effects on the skill composition of the 
labour market. For example, Autor ef al. (2015) have found that trade competition has had an 
increasingly stronger effect on manufacturing employment, while the importance of 
technological advancements on jobs have declined over time. An additional example of this 
type of modelling was conducted by Blanchard and Willmann (2016), demonstrating a 
polarization in skill acquisition and further highlighting the importance of this effect on the 
“hollowing out” of the middle class. 

The aforementioned works align with neoclassical trade theory models (Heckscher, 1919; 
Ohlin, 1967; Vanek, 1968; Stolper and Samuelson, 1941) and confirm the unjustifiability of 
the Leontief paradox (Leontief, 1953; Casas and Choi, 1985; Trefler, 1995; Davis and 
Weinstein, 2001). Factor-productions theory offers both an intuitively appealing and 
empirically based defence of how upskilling in technology ties into the concept of capital 
abundant markets. To address criticism associated with the theory, subsequent work has 
emphasized the importance of technology (Trefler, 1995; Davis and Weinstein, 2001). Davis 
and Weinstein (2001) found that once one relaxes assumptions of common technology and 
other simplifying assumptions such as factor price equalization, empirical data fell in line 
with factor-production theory. 

Based on factor abundance theory, made explicit in the Heckscher-Ohlin framework, it is 
important to control for the various impacts of technology to isolate the effect of trade on skill 
acquisition (skill supply) and skill demand. This paper situates current debates referring to skill 
acquisition into a theoretical framework that divides the literature into two main parts: 


(1) relative supply of skills that refers to the relative labour supply of skills in a 
specific country in relative terms; and 


(2) relative demand for skills from firms (Figure 1). 


Albeit simple, this framework is useful to synthesize and categorize the literature to identify 
common themes and gaps for future research. 

As previously discussed, the framework, although not novel, provides a useful 
breakdown of the literature into separate market shifts. In Figure 1, the intersection of the 
relative demand and supply curves yields the equilibrium relative level of skills and relative 
wage. Figure 1 depicts an increase in the demand for relative skills following greater 
exposure to trade (or skills biased technological change) in the economy. Attanasio ef al. 


Skill premium (ratio | Relative skill demand Relative skill supply 
of skilled wage over 


unskilled wage) 





So Si Relative skill level 





(2004) suggest such a shift studying tariff reductions in Colombia during the 1980s and 
1990s that results in a rise in the skill premium and the resulting relative level of skills. 
Cragg and Epelbaum (1996) documented a similar shift from Mexican tariff reductions 
during the 1980s. This is an important feature since it highlights the literature’s focus on 
demand shifts and the resulting supply curve adjustments, rather than theories which shift 
the relative supply of skill. In this simple supply-demand framework, we suggest supply 
shifts could correspond to changes in educational attainment that are exogenous to the 
model such as changes in state-sponsored trade adjustment assistance programs aimed at 
mitigating demand shocks to employment and wages. In Section 4.1, we discuss the 
evidence on the effect of trade on the equilibrium supply of skills (that is, the movement 
from So to S; in Figure 1). In Section 4.2, we discuss the evidence on the effect of trade on the 
equilibrium relative wage (that is, the movement from Wo to W, in Figure 1) and also the 
evidence on the determinants of the shift in the relative demand for skills. 


2.1 Moving beyond correlations to identify causal links 

Although trade openness and skill acquisition are correlated in the literature, it is important 
to distinguish between a causal link and the possibility of a spurious relationship that is 
confounded by technology. Hence, an important objective of this review is to deepen the 
understanding of the relationship between trade liberalization and skill acquisition, as well 
as to uncover any causal relationship between them. An important element of that 
relationship is tackled by Autor et al (2015), who explain the difference in trade- and 
technology-related effects on manufacturing employment composition in the USA. They 
found that technology impacted the labour market at the level of occupation by shifting job 
composition within sectors, while import competition had a broad sectoral impact, lowering 
employment across the manufacturing sector (Autor et al., 2015). 

To establish a causal relationship, various methods have been used throughout the trade- 
induced skill enhancing and deskilling literature. For example, techniques such as isolating 
new exporting jobs from other forms of employment and providing a comparison of trade 
effects on skills enables one to isolate the trade effect (Atkin, 2016). Other methods such as 
analyzing tariff implementation and removal (Edmonds ef al. 2010) permeate the literature 
and enhance the explanatory power by shedding more light on potential causal links 
between dependent and independent variables. Controlling for the effects of technology was 
yet another pervasive element used in the literature (Hogrefe and Wrona, 2015; Autor et al, 
2015; Sgrensen, 2008; Greenland and Lopresti, 2016). 


2.2 Key concepts in the literature 
There is considerable variation in the definition of terms in the literature on the relationship 
between trade and skill acquisition. In particular, authors addressing the concept of skill 
acquisition may reference terms including human capital, skill, education, training and 
ability, sometimes interchangeably. There is also a dearth of discussion on the relationship 
between education level and skill development (Ing, 2009). To simplify the analysis, the 
majority of studies dichotomize skill as “low” and “high” or use level of formal education. 
For the purposes of this review, both formal education and on-the-job training were 
included. As another important note, this study uses skill acquisition as a term that 
encapsulates both upskilling and deskilling, where upskilling refers to an increase in skill 
acquisition and deskilling the choice not to acquire new skills. 

“Trade liberalization” is another important concept for this review, where the literature 
uses a number of terms to capture it. Authors publishing in the field frequently reference 
globalization, liberalization, integration, openness and a variety of other terms to signal 


The effects of 
trade 
liberalization 


17 








JITLP 
18,2 


78 





Table I. 
Search term 
groupings 


increasing trade flows. This systematic review is focused on trade liberalization and 
excludes studies focused on broad concepts such as “globalization” and “integration”. 

Technology diffusion is another crucial element explaining shifts in the skill composition 
of labour markets, with many economists referencing skill-biased technological change. 
This term suggests that increasing technology favours the employment of skilled over 
unskilled labour in the workforce and is addressed predominantly in the skills demand 
literature. This is relevant to developing countries, where capital intensive imports and 
technology spill overs lead to upskilling by making countries more capital abundant 
and requiring higher skill levels in the labour force to use the newly acquired assets and 
technology (Aratjo ef al., 2011; Kasahara et al., 2016). Hence, the interaction effects between 
trade and technology and their subsequent impact on skill requirements in the labour force 
are of utmost importance to our study. 

Other important terms are skill premium and the development level of countries 
analyzed in the literature. For the purposes of this review, skill premium refers to the ratio of 
wages for highly skilled workers to that of lower skilled workers’ wages as opposed to the 
average first difference between both compensation levels. Developing countries comprised 
all countries not referred to as industrialized countries, including emergent market countries 
as defined by the International Monetary Fund and the United Nations. Although this article 
does not focus on wages, the concept of skill premium acts as an important link to the 
economic literature on the labour market impacts of trade creation and diversion. 


3. Methodology 

3.1 Search strategy 

This systematic review applies the methods outlined by Petticrew and Roberts (2006) to 
identify, analyze and synthesize the relevant literature. Articles published in peer reviewed 
scholarly journals between 1995 and 2016 were included in the search. 

A university research librarian was consulted on the search strategy and terms 
identified. A combination of three sets of search terms were used (Table I) to search titles 
and abstracts. After several attempts using better refined terms that returned high numbers 
of irrelevant articles, the generic term “trade” was used in combination with modifiers to 
produce a more relevant search. “Import” and “export” were also added to capture relevant 
articles that omitted the word “trade” in the title or abstract. In the second set, “education” 
restricted the search to studies that treated the link between trade and formal education. The 
search was broadened to include “skill*” and “human capital” to capture various other 
forms of skill accumulation such as job training. “Wage inequality” was excluded in this 
review, as the goal was an attempt to focus primarily on the demand and supply of skills. 
The third set, the exclusion set, was useful in excluding irrelevant material. The search 
strategy combined the three sets of search terms as follows: 


(first set) AND (second set) NOT (third set) 


Label Search term sets Search terms 

First set Trade Trade OR import OR export 

Second set Skill acquisition Education OR skill* OR “human capital” 

Third set Exclusions “economic growth” OR “wage inequality” OR “wage 


gap” OR poverty OR management 





Five key databases were searched to identify all relevant peer-reviewed literature in the 
fields of economics and international affairs: EconLit, IBSS, PAIS Index, IDEAS and NBER. 
Other databases — such as Worldwide Political Science, Current Affairs, Business Source 
Complete and Sociological Abstracts — were searched initially but ultimately were excluded, 
as they did not retrieve relevant results that had not been already captured in EconLit. 
Google Scholar was searched separately by hand. Finally, a bibliographic hand search 
identified additional articles for review. 


3.2 Inclusion and exclusion criteria 

Inclusion and exclusion criteria were created for the selection process to ensure replicability 
(Petticrew and Roberts, 2006) (refer to Appendix 1). Empirical studies analyzing primary 
and secondary quantitative data were included. Descriptive studies or purely theoretical 
studies without empirical evidence were excluded. Studies from both developing and 
developed economies were included but analyzed separately. Studies analyzing individual., 
firm-, state- or country-level data were included. Finally, no pre-existing meta-analysis or 
systematic reviews were found for this topic, thereby excluding tertiary data sources and 
analyses. 


3.3 Quality assessment 

An initial screening yielded 3,579 results which was further narrowed to 116 articles after 
eliminating articles based on the inclusion/exclusion criteria. Titles and abstracts were 
reviewed to eliminate non-empirical studies and articles that defined human capital as an 
explanatory variable, the opposite of the question at hand, although the dual causation has 
been noted for this paper (see Appendix 2 First and Second Screening results). A separate 
hand-search of Google Scholar added 25 articles for additional screening, resulting in a total 
of 141 studies that were retained for a second screening process. 

Four reviewers worked in pairs to review full text of the 141 articles for relevance. 
Cohen’s Kappa statistic (Cohen, 1960) was used to assess the degree of agreement among 
researchers beyond what would be expected by chance. Both groups reported high Kappa 
scores of 0.88 (94 per cent level of agreement) and 0.77 (90 per cent level of agreement). 
Disagreements between pairs on whether to retain articles for the review were referred to the 
alternate pair of reviewers. 

Studies (7 = 49) were retained for a final screening and categorized into three areas: skill 
acquisition (x = 17), skills premium (” = 21) and demand for skills (x = 11). A full-text 
review of the 49 studies excluded a further 29 studies that were not relevant to the research 
question or were theoretical in nature. A separate bibliographic search of each category area 
was conducted, providing an additional five studies. This resulted in a total of 25 studies of 
which 11 (skill acquisition articles) were used for the meta-analysis. See Appendix 3 for a 
flow diagram of the search strategy. 


3.4 Search results: study characteristics 
Table IT summarizes the data, study design and key variables of interest for each study. 
Variables to control for technology or its proxies are also indicated. Studies which analyzed 
technology as a separate explanatory variable are indicated under the column “Main 
independent variable”. Technology control or proxies have been indicated under the column 
“Proxy for trade-induced technological change”. 

More than three-quarter of studies used secondary data analysis. In addition, more than 
half analyzed country-level data (56 per cent), while 28 per cent analyzed firm level and 16 
per cent analyzed individual level data. Of the 18 studies analyzing panel data, 39 per cent 
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were at the country level, 39 per cent were at the firm level and 22 per cent were at the 
individual level. Four studies used pooled cross-sectional study design and three used time- 
series analyses. A wide range of surveys was used with little continuity even among studies 
focused on the same country. Approximately two-thirds of the studies focused on 
developing countries and one-third on developed countries. Only one study analyzed a 
mixed of developed and developing countries (Owen, 1999). 


4. Synthesis of results 
Results are presented in two sections: 


(1) our findings on the influence of trade liberalization on the relative supply of skills 
and the resulting effects on skill acquisition; and 


(2) key determinants of shifts in the relative demand for skills arising from trade. 


4.1 Skill acquisition and the relative supply of skills 

This section synthesizes our findings related to skill acquisition. Specifically, the 
relationship between trade and the relative supply of skills resulting from individuals’ 
decisions about educational attainment is outlined. The relative supply of skills refers to 
individuals’ skill attainment or human capital, which can increase with education 
attainment or lead to deskilling via declines in school enrolment. Linking this back to 
Figure 1, this section addresses adjustments along the relative supply for skills rather than a 
shift in the curve itself. 

Overall, we find that increasing exposure to international trade impacts the skill 
acquisition decisions of individuals, either by skill upgrading or deskilling (Atkin, 2016; 
Autor et al, 2015; Bastos et al, 2016; Edmonds et al, 2010; Greenland and Lopresti, 2016; 
Haq and Luqman, 2014; Hogrefe and Wrona, 2015; Oster and Steinberg, 2013; Owen, 1999; 
Sorensen, 2008; Tsen, 2007). We found that the effect of increasing exposure to international 
trade on skill acquisition decisions depended on three factors. First, the scale of geographic 
analysis must be considered because aggregate data at the national level can distort 
localized effects at the sub-national level. Second, the literature suggests that the home 
country’s level of economic development influences the pattern of skill acquisition. Third, 
the level of economic development of the foreign country with which the home country is 
trading also influences skill acquisition decisions. 

4.1.1 National level. All three articles that analyzed skill acquisition at the national level 
using aggregate data found a positive correlation between increasing trade and increased 
skill acquisition (Haq and Luqman, 2014; Owen, 1999; Tsen, 2007). Only two studies analyze 
the effect of trade on skill acquisition across multiple countries at the national level (Owen, 
1999; Haq and Luqman, 2014). Owen (1999) examined 75 countries and found a positive 
correlation between openness (exports minus imports divided by gross domestic product 
(GDP)) and enrolment in secondary and tertiary education. Furthermore, while increasing 
trade had a positive effect on college enrolment rates in all countries, the effect was greatest 
in low-income countries where skilled labour was in short supply (Owen, 1999). This article 
suggests a positive effect of trade on skill acquisition and a global convergence of human 
capital. 

Haq and Luqman (2014) conducted a study of nine countries between the period 1972 and 
2012 to test if increasing international trade contributed to national economic growth 
through increased skill acquisition. They found that the degree of trade openness was 
correlated to GDP growth, which subsequently was positively correlated to increased 
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human capital stock. Overall, they concluded that international trade positively influenced 
human capital accumulation, thereby contributing to economic growth (Haq and Luqman, 
2014). Similar to Owen (1999), Haq and Luqman (2014) did not control for technology as a 
potential explanatory variable, but Owen (1999), Haq and Luqman (2014) argued that 
international trade brings new technologies into a country. 

While the previous two authors compared data at the national level across several 
countries, Tsen (2007) conducted research exclusively on China. Tsen found a positive 
correlation between openness to international trade with increased economic growth and 
greater human capital accumulation. Overall, the findings reported in these three articles 
(Hag and Luqman, 2014; Owen, 1999; Tsen, 2007) are unsurprising, since trade openness is 
positively correlated with education. However, none of these articles controlled for the effect 
of changing technology on human capital accumulation, potentially confounding results. In 
addition, they do not isolate sectors of the economy specifically related to trade. 

4.1.2 Local level. Just as national measures of unemployment can mask the effect of a 
single factory closure on local employment rates, large scope surveys of skill acquisition 
may potentially mask local effects associated with exposure to international trade. Eight of 
the skill acquisition articles reviewed narrowed the level of analysis to local impacts: either 
to specific commuting zones near factories, or to narrowly defined geographic areas. Using 
the local level of analysis in regression tended to find stronger correlation between openness 
to trade and skill acquisition (Edmonds et al., 2010; Oster and Steinberg, 2013; Autor et al, 
2015; Atkin, 2016; Bastos et ai, 2016; Greenland and Lopresti, 2016). Of the six studies 
conducted at the local level, results were mixed. Atkin (2016) and Edmonds e¢ al. (2010) 
found that trade openness was negatively associated with skill acquisition, while the 
remaining four articles found that trade openness was positively associated with skill 
acquisition (Autor et al., 2015; Oster and Steinberg, 2013; Greenland and Lopresti, 2016; and 
Bastos et al., 2016). 

Atkin (2016) found that school enrolment near the maquiladoras in Mexico profoundly 
decreased after trade liberalization: for every 25 new jobs in the maquiladoras, one student 
left school at Grade 9 rather than completing high school. Atkin’s (2016) study controlled for 
technology and serves as a more robust finding for identifying the actual skill acquisition 
choices of individuals living near areas experiencing expanding manufacturing capacity. 
Atkin’s (2016) findings suggest that if Mexico experienced only a growth of factories 
producing for export, ceferis paribus, then the country would have experienced no increase 
in skill acquisition. This contrasts the findings in the previous section conducted at the 
national level which found the opposite effect. We suggest that both findings are valid but 
underscore the importance of sub-national analysis and how, at the local level, the 
availability of manufacturing jobs both pulled youth into employment and pushed them 
away from school. 

Edmonds ef al. (2010) analyzed education data at the district level in India. These authors 
disaggregated the differing impacts of tariff reductions at the local level. The authors found 
that many districts, especially in rural areas, became impoverished after severe jobs losses 
following factory closures exposed to trade openness. Competitive pressure from increased 
trade caused a decline in manufacturing which caused localized pockets of poverty 
(Edmonds ef al, 2010). The authors argued that a reduction in tariffs correlated to decreased 
rates of enrolment for school children, as the opportunity cost of sending children to school 
did not outweigh the benefit of keeping them home to generate extra income for the 
household, especially girls (Edmonds ef al, 2010). 

Oster and Steinberg (2013) also analyzed data from India, focusing exclusively on the 
areas within a 5 and 10 km circumference around Information Technology Enabled Service 





Centre locations. These technology centres provide outsourcing-related services for foreign 
customers, such as call centres, data processing and medical imaging. Contrary to Atkin 
(2016), Oster and Steinberg (2013) found that overall school enrolment increased 4.8 per cent 
in response to an increase in services trade. Given that future growth in trade is expected to 
be concentrated in services, this is particularly revealing. Merchandise trade led to reduced 
levels of education attainment for Atkin (2016), yet it led to increased educational attainment 
for Oster and Steinberg (2013). 

4.1.3 Home country’s level of economic development. Another finding of our review is 
that international trade has different impacts on skill acquisition depending on the home 
country’s level of economic development. Overall, we found that in developed countries such 
as the USA, increased import competition from low-wage economies resulted in domestic 
manufacturing job losses, and educational enrolment subsequently increased. Conversely, in 
developing countries such as Vietnam, Brazil and Mexico, an increase in manufacturing jobs 
after trade liberalization resulted in localized decreases in the level of school enrolment. We 
outline the details of these findings below. 

Of the articles that focused on skill acquisition decisions, only four analyzed the effect of 
trade on skill acquisition from the developed countries perspective. One article focused on 
Germany (Hogrefe and Wrona, 2015), one on Denmark (Sgrensen, 2008) and two on the USA 
(Autor et al, 2015; Greenland and Lopresti, 2016). Both articles on the USA confirm the 
narrative found by Owen (1999) that trade positively affects skill acquisition. Both articles 
(Autor et al, 2015; Greenland and Lopresti, 2016) examined the effect of Chinese import 
penetration on US domestic labour market conditions and the subsequent impact on skill 
attainment. They found that as Chinese imports increased, the labour market conditions 
deteriorated for Americans without high school and college education, encouraging young 
people to attain higher levels of education to be competitive in the labour market (Autor ef al, 
2015; Greenland and Lopresti, 2016). Autor ef al. (2015) found that trade had a larger impact 
than technology on the labour market. They found that increasing import competition from 
China led to an increase in graduation rates of almost 4 percentage points (Greenland and 
Lopresti, 2016). Together, these articles provide evidence for the view that increased trade 
with China led to deteriorating labour market conditions in the USA, which then subsequently 
led young people to seek higher levels of education to remain competitive for jobs. 

In the Danish manufacturing sector, Sorensen (2008) argued that economic level of 
development for country-of-origin imports was a key factor impacting skill acquisition. He 
determined that skill acquisition depended largely on the economic development level of the 
trading partner. Similar to the two American studies outlined above, Sorensen (2008) found 
that as firms faced import competition from low-wage countries, the share of skilled workers 
increased and resulted in, skill upgrading. However, when firms faced increasing trade 
pressure from relatively high-wage countries this led to a greater share of unskilled labour 
and skill downgrading (Serensen, 2008). 

Hogrefe and Wrona (2015) analyzed German data to examine firm level decisions to 
offshore. As expected, they found that offshoring provided an opportunity for firms to 
source parts from countries with an abundance of unskilled low wage labour. Focusing on 
the firm level, these researchers found that the more German firms practiced outsourcing, 
the more domestic workers required skill upgrading through training to remain employable 
to the company. These four articles present consistent findings that import competition from 
developing countries results in skill upgrading in the developed economy trading partner. 

4.1.4 Gender-based analysis. Finally, four of the articles included in this review found 
international trade had different effects on men compared to women (Atkin, 2016; Autor 
et al., 2015; Hogrefe and Wrona, 2015; Oster and Steinberg, 2013). For developing countries, 
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Atkin (2016) found that men were more likely than women to leave school to work in 
Mexico’s maquiladoras and had greater job opportunities because of trade openness. 
Meanwhile, Oster and Steinberg (2013) found that in India, school enrolment in geographic 
areas located around information technology enabled services centres were roughly the 
same for males and females. Conversely, Edmonds ef al. (2010) found that when trade 
openness led to local unemployment in India, girls were taken out of school at higher rates 
than boys to contribute extra income to the household. 

For developed countries (the USA and Demark), the results also varied. Chinese import 
penetration in the USA was not found to have a gendered effect. Autor et al. (2015) found 
that the influence of trade on educational choices was similar for both men and women. This 
is somewhat surprising, given that men in the manufacturing sector are often depicted as 
less able to adjust after trade shocks. Yet, based on this study, they are equally as likely to 
adjust to the pressure of trade and retrain accordingly. In contrast, Hogrefe and Wrona 
(2015) found that men were more likely to upskill than women in the German manufacturing 
sector, another interesting finding given Germany’s policies on gender equality. 

Overall, the gender consequences of trade openness on skill acquisition are mixed and 
likely context specific. Further research is recommended to understand the differing 
consequences of trade on educational choices, particularly in societies where girls’ access to 
education is systematically limited. 


4.2 Relative skill demand and the importance of technology diffusion 

Rather than focus on shifts in the relative supply for skills (Figure 1c), this section focuses on 
the key determinants impacting the relative demand for skills, the relationship between 
trade and technology diffusion and skill premium. Therefore, it focuses on shifts in the curve 
as portrayed in Figure lc. It should come as no surprise that both trade and technology are 
key components of this section. In addition to direct trade effects on skills, countries 
(especially developing countries) experience upskilling through importing foreign 
technologies and enhancing trade induced skills-biased technological change (Attanasio 
et al., 2004). The broader literature has determined that trade liberalization has led to 
increases in technology diffusion within importing sectors, which have in turn induced 
workers to upskill (Aratjo ef al, 2011; Kasahara et al, 2016). This falls in line with 
Heckscher—Ohlin-Vanek theory of factor production, as an increase in technology and 
capital make the country more capital abundant, thereby requiring higher levels of skilled 
labour and moving away from purely labour-intensive exports. Therefore, the commonly 
cited skill enhancing trade hypothesis presented here entails that increases in technology 
lead to the specialization of workers in skilled labour-intensive sectors. 

In the context of our simple demand for skill framework, the importation of technology 
acts as a positive externality to trade. This in turn increases the demand for skills and 
displaces the skill demand curve to the right, thereby decreasing the skill-premium when all 
other variables are held equal. For example, in Brazil, it has been argued that tariff 
reductions have increased imported technology and suggests that foreign inputs in 
manufacturing embody advanced technology and lead to a shift of the demand for skills 
outward (Giovannetti et al, 2006). Araujo et al. (2011) refer to this process as the skill 
enhancing trade hypothesis and further justifies the need to control for technology to isolate 
the pure trade effect on skills. Similarly, although technological enhancement that boosts the 
demand for skills is largely attributable to computerization and R&D, there exists empirical 
evidence that trade does lead to skill-biased technological change within the USA 
manufacturing industry (Berman et al., 1994). 





Below, we address the impact that increasing trade has on the demand for skills by 
employers. The empirical evidence from developing countries such as Brazil (Aratjo et al, 
2011; Giovannetti et al, 2006) and Indonesia (Kasahara et al., 2016) suggests that increasing 
trade can have important technology spillovers. Further, interaction effects among trade and 
technology are crucial when it comes to upskilling because of new technologies, especially in 
the case of developing countries. Across all four studies, the combined impact of trade and 
skill-biased technological change led to upskilling, implying that the deskilling caused by 
increases in trade in relatively less developed countries was greatly outweighed by the 
increase in technology. This comes as an important policy implication for developing 
countries wishing to enhance skills through attracting new technology and taking 
advantage of import related technological spillovers. 

Ten studies examined the influence of trade openness on the skill premium. Despite the 
emphasis on the need to control for technology in skill demand literature such as Aratyjo 
et al. (2011), a large body of studies on skills premium observed trade without considering 
for technology for both developed and developing countries. Despite this shortcoming, the 
reviewed literature sheds light on the combined effect of technology and trade on the skills 
premium. Overall, these studies demonstrate a decline in the ratio of skilled wage over 
unskilled wage after trade liberalization in developing countries (Gonzaga et al, 2006; 
Acosta and Montes-Rojas, 2008; Brambilla ef al, 2010; Hazarika and Otero, 2011; Fukase, 
2013). 


5. Discussion and policy implications 

The results highlight several policy implications. The primary finding reveals that trade 
with low-wage countries puts competitive pressure on import competing industries in 
relatively high wage economies. This pressure creates greater demand for skilled labour, 
which in turn encourages greater skill acquisition in developed economies. Restated, the 
research clearly demonstrates that trade with developing economies creates pressure on 
low-skill jobs in developed countries, such as the USA, but increases the demand for 
educated workers. This finding is also consistent with previous research. For example, 
though not captured in our review because of the inclusion/exclusion criteria applied in the 
study, Hickman and Olney (2011) demonstrate that offshoring in the early 2000s to countries 
with an abundance of unskilled low wage labour caused an increase in community college 
enrolment in the USA. 

This finding has policy implications related to the accessibility of postsecondary 
education, particularly in developed economies most impacted by these trends. If trade 
liberalization leads to job losses among low-skilled individuals in rich countries, then the 
ability of such individuals to retrain or increase their educational qualifications becomes an 
urgent concern. If postsecondary education is inaccessible because of cost, then segments of 
the population most likely to be impacted may find it difficult to acquire the necessary 
education to be competitive in the labour market. Furthermore, if it is increasingly difficult 
for low-skilled workers to find well-paying jobs in developed countries because of this 
pressure created by trade exposure, then government policies which increase trade 
liberalization may need to be balanced against negative consequences for low-skilled 
workers. In particular, government-sponsored trade adjustment programs and worker 
compensation must be better designed and more responsive to these influences. 

There appears to be a clear divide in the effect of trade on skill acquisition between 
highly developed versus developing countries. For instance, studies in developed countries 
such as the USA and Germany (Greenland and Lopresti, 2016; Hogrefe and Wrona, 2015) 
find themselves facing overall upskilling with increases in trade, whereas developing 


The effects of 
trade 
liberalization 


89 








JITLP 
18,2 


90 





countries, such as Mexico, face less demand for skilled labour (Atkin, 2016). In the case of 
Denmark, there was no effect from trade on skill acquisition for the overall population in the 
study by (Sgrensen, 2008). However, when trading partners were split between high and low 
wage countries, that paper followed the same trend whereby trading with lesser developed 
countries led to upskilling, and trading with higher developed countries led to the converse. 

However, two studies highlight contradictions. For Bastos et al (2016) and Oster and 
Steinberg (2013), the coefficient of liberalization or openness on skills attainment in 
developing countries is positive. Although it is important not to overstate results, it may 
relate to the lack of controls for technology as expressed in the skilled labour demand 
synthesis of the literature. Because of increasing technology spillovers from imports in 
developing countries, the beneficial interaction effect of trade and the resulting technology 
diffusion can often lead to an overall increase in skills (Araujo et al, 2011; Giovannetti et al, 
2006; Kasahara et al, 2016). This can possibly be explained by skill-biased technological 
change outweighing the deskilling effect linked to the direct impacts of trade liberalization 
(discussed further below). Therefore, in Bastos et al.’s (2016) analysis, undergoing on-the-job 
training could be attributable to individuals adapting to new technologies rather than opting 
for training that would make them more competitive in labour markets because of increased 
international competition. 

A concrete example of how governments are responding to the impact of trade is 
reflected in Canadian Prime Minister Justin Trudeau’s progressive trade vision. One goal of 
this strategy is to guarantee access to generous domestic social programs such as 
postsecondary education subsidies for low-income families and access to employment 
insurance or retraining programs following job loss are explicitly linked to the government’s 
international trade agenda. Certainly, the Canadian government’s assertion that 
governments be expansionist and redistributive to ensure that trade policy benefits 
“everyone” is not universally shared among similar countries to Canada, such as the USA 
(Lilly, 2018). However, the results of our review lend support to the Canadian government’s 
position that access to education is an important method to ensure that young people are 
prepared to compete in trade liberalized economies of the twenty-first century. 

Similarly, we also found that level of analysis impacted the findings of various studies. 
Those studies that analyzed the relationship between trade openness and skill acquisition at 
the national scale, overwhelmingly found a positive effect. However, studies conducted at 
the local scale of analysis found mixed results. Although this suggests that trade 
liberalization tends to be overwhelmingly positive for countries overall, it can also mask 
negative consequences for educational choices at the local level. More generally, job 
displacement is an unpleasant impetus for most individuals to seek more training. 


6. Limitations and concluding remarks 
Systematic reviews contribute to the literature by both synthesizing the existing literature, 
but also by examining the gaps in the literature and uncovering future research paths for 
subsequent research in the field. This section aims to address limitations of the literature 
that impacted our systematic review as well as suggestions for future avenues of research. 
Firstly, the dichotomization of skills in various papers facilitated modelling and analysis, 
but also limited the potential of studies explore gradients in skills. As a second gap, authors 
tended to focus narrowly on the manufacturing sector leading to the neglect of various other 
sectors affected by trade distortions. Although the focus on manufacturing is relevant, the 
lack of information on other sectors constitutes an oversight. As future trade growth is 
expected to be concentrated in the services sector, further research on the relationship 
between trade liberalization in services and skill acquisition decisions is urgent. Third, the 





literature focused heavily on emerging markets and, to a certain extent, developed markets 
and omits important distinctions from less industrialized countries. This is of particular 
importance in the case of technology diffusion and skill-biased technological trade, both of 
which have greater effects on poorer nations that experience higher knowledge spill overs 
from importing capital and technology. Fourth, it is difficult to distinguish between supply 
and demand for skills induced effects on skill acquisition. Although returning to relative 
supply and demand framework for the labour market may seem rudimentary, all authors 
refer to it at least indirectly. The current literature heavily focuses on the relative supply of 
skills, but scarce attention is dedicated to shifts in relative demand for skills (as exemplified 
by the number of retained studies that fit each category). 

This systematic review set out to determine the effects of trade, as opposed to those 
related to technological change, on the relative supply and demand for skills. Key 
findings greatly depend on the relative development of the trading partner, with 
developed countries experiencing higher upskilling, whereas less developed countries 
experience deskilling and the importance of imported technology leading to skill-biased 
technological change. 
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